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\ 



SEQUENCE EISTINC 



\ 

;...;ENERAE 1 N ;\)P.rlAT I ON : 

(:) AEFLK 'AN^^r : rr..^-Ari, Mii.-^hruM J. 

} .iiia.,.er' , T'ouq - as J . 
! i re .1. la, Doia i ri i c 
N("~\;nh ill, Wfi 1 1 e r: 

\ 

(ii) TITLE CV I P]V}- UT : C-N : [luccsal Vascular Addressms and 
Th-.reol \ 

i NlAIEEl' CF K "ES : 1'7 

( i CC F.PEE A:-Nr'EII(^l\ /il 'I 'PKl'S : 

■ Ai /'.iA T I- i^AEE :\ \\< :v:. ..t on , BrooE, Smith Reynolds, 
E ■ E'[ --.EET : 'A7.\ \: : la Snve 

■ ' a [ ' ■ V . E(,:.:.i.:,^-i , n 

A: ST/S:E: Ma.:a-M\-Anse: t a 
E 1 ' A':"IAA-:V: U . S .V-^. 

E-i .A I : .AA --r--^^^ 



(v I C(TE;U AA-. RE;A AiiASE E(\.M: 
\ .A' AEEd AM A-:A E: iA: <V:ipy cisk 

'A' ACEA'TE:- : i }';fl F ('Yac lup aa i]:^..e 

\ ) av, . ■eerat:aii'; AVEAEA:\ e c-dc s ais-dos 

^ J AA' EST-"AA-E--rA :■ ,~ r ei E. J Re 1 a aa r- #1.0, Version #1.30 

I'vai CEr.REAI ARPEAA^AA^I; I.^AT/'Ot 

eAi ;^E^ AA:VAA:' a ;IE[;reR: VS 0:/&75,a49 
^r. I i-d E:AA; : A'l E: A -EER-tA-A> 
a[j,;::;.- ] E A:a:Ami;: \ 

(via) PKRaF. Ai"E:.l(:ATl' ;:i L>r^':A: \ 

aA) AEFEA^ATraN Il'TIBER: US C\:. , A. 2 E , 0 0 4 
(E) EI LING :.-ATE: .A - SEP - 1 9 aSN^ 

(via) PFd':>R ;\P?]i Ii"V\T AaN i.'AAAA: 

:Ai APlaA-::AT Ajr: N^iPlBEP : US 0cP'^36,:l57 
EE] FIEIN-:; l^ATF: :E-EEA-]9EE 

( vii:. ) ATT':iRNEE 'AGFNT : N E'PM 17.T I ON : 
■;-A NAME: ^^ao-a, A,rs::.d E. 

E) ;-.E(3 A;T"A.T AVE EUIE^EE: E.^^EJE \ 
a:A ;-.EFEEEN'.:E, liOOiSEr rE.'MBEE: L?:S94V04A2 

(ix) TELEC- jMMUN:- AATIaiN T N FOFTIAT I'EN : \ 
;A) TELEPHONE: 7 3 1 - 0 (-A - uE 4 a \ 
[h] TELE FAR: 7 a 1- ul- 9E4 0 

\ 

\ 

\ 

\ 




T N I' :)RMAT I C FC H. SEQ 1 D NO : 1 : 

: : rEnm^-iCE, oharaptert STirs : 

(A) ARNLTH: Ibza base pairs 

( B) AYPF, : ni:c: loir, acici 

; r) : ';'HAM1.)LA'NESS : aonblr 

i ! A "!,01'( )F(.jAv : 1 i rir^-i r 

AiA ; M{)LF(niLK FAAA-A cAJNA 



1:A FiAaTUr'E: 

;a) em]E/key: ads 

AA AOCAA:AOrA 1 . . 1211^ 
\ 

X.. ) SEQUFIICF !-EFC:^-:JPT:OrJ : SEQ IE N0:1: 



A 1 



ATG G7V F^-'A G(FF CA( ■ (]ri^\fTr CTG Cr'C C CG GGG CTT CTG GGG GTG GTG 

Met A-P -A e G." Fei. AAi lea F.ea Leu Ala Glv Leu Leu Giv Leu Leu 

" I " """" ■ \ in ■ l:) 

GTG G(;G Gr.G TGi- GT( ' GAG GT^ ;VAG GGG GTt; CA(; GTG GAG GGG GGG GAG 

I,eu G.A/ (A.a-i Se: Leu lAa: VaL\Ays P.::o Leu Glu ^ai Glu rAo Pro Glu 



0 



\ 



GGC 



GG g^l; g':g gg^. (Aa; 'Aa: tti. g^- Gi^c tC(^ cga gag gtg agg tgg ggg 

ro '/al A. .. IFi.^ ;u_ i Leu lAA/ A :_ a Ser Ar^i (^in Leu Tn.:; Cys Arg 

AS -A ^A5 



1 4 4 



gti;; (;gi: r<:;G (g:a 'AA': A' ^ : ia.;^ gg^' gti^ ga-;; ggg ggg ggg ggg gag 

Le^i A], i G'/a ALi Asn A:: j CFA/ ALi r Vai Gin Trp Ar^-j Gly Leu Asp 

A) .)■) \^ 6; 

AG-:: AG : gtg g-.^: :.^g-4 gt:;; i:ag la;; (:;a:\ai:g ggg ggg ai^g 2;gg gt: a^zg 

Th- Leu Glj Al.-.i 7a _ GL:i G--- Aao Vhr: '.Uy Ar :t Ser 'r^i Leu Tnr 



192 



24 0 



gt-:^ GG-: .v^: a:g tg^.^ :T'3 gG'.^ 

■/a L A r-.] A:i n A .a 3 e r e i.i S e r 
^ 5 



G::;\ a: 



GTG AG : GTG G :a: 



Al-i ALa i:^J.y\Th:' Ar-:( Vai -A/a 'Aa L Gly 

9 5 



2S8 



tg: t-:^: ga^ ggg ggg ag-: ttg ga:;^ ::ag A':g ait; gag gtg -aft gtg tag 

Se- Gva Glv Glv Ar ] Tnr PLe Gin HLs Ghr Va\ Gin Leu Feu 7a L Tyr 
1 jF AD:. \ GI] 



3 26 



:a-^. gt:^ ag: 



TGF GGA 3 FA \C Z GGG GG Z FFl GGT 



AG i Flv=' Pr^' Asp Gin Lea Tnc Gai Ser 
U: L2) 



P::j Ala A\a Leu 7a] Pra Glv 

a:: 5 



G F 4 



(:;ag af:; sag gig ggg t:t agf; sg : gag aaa gtg acg\ggg ftf :ffg ggf^ 

Asn '^-'i Gil VaL Ala Gys Thr A., a His Lys 7aF Thr\ra Gal Asp Pre 
130 132 140 



4 3. 



AAG FGG ft: TGG TTG TIG GTG FT : GTG G 3G GGG GAG G7\A GTG :.:AG GGG 
Asn Ala Leu Ser Phe S-z r Leu Leu Vai Gly Gly Gin Glu\Leu Glu Gly 
14F 150 135 \ IbO 



\ 

\ 



4 80 



-105- 

(^r rr.G gag iYVG CAC GA(. 



[ ri Lt..M (My V'li) Clu Va 1 ('..^ \ n Glu 



"^li.; Glw 



Asp Va 1 G^-^u IGi^^ Arq 



^-.a- (-pA GAG Ae:C GGT CAA: CGG AAA CA:A AT(; gag GGG rAi.^ A^VA 

Pro Leu ALv Thr Pro \/al Pto Pro A.A:i Pou Tyr; rys Giii A.Ai 
:95 ■ 2 00 0 0!) 

\ 

AAA P^TG GAT GGG TTG OAc; GTA \AGG GAG GGG GAG GAG AAA GG(' (AOA 



Arq Peu Pro G 1. v Pea Alii Pen 3^ 
' PIP 



r His Arq 1 n A", a AA- lA o Va.J i-eu 



GAG AeV: AGG AGG T^: 



A^ f a:g gac; gg'X gg 



G CO AG AGG AC A^ 



His Sfti- Pro TPr Ser Prn (Olu Pro V^^^) Asp TPr 



Sk:L P r o 1 :.l 



GGG 7A\G AGG AGG TGC (AG; GAO; TGT Gg\ GAG AGG A( A: TGG GGG GAG AC^T 

Pro Asri Thr ^Ohr Ser iA- ) Glu S-er PrcNAsp Thr Thr Ser Pro G Ai Ser 

24 0 V::0 OOP 

GGG GAG POOG AGG TGG '.:A ; GAC^ GOT GCC: G.\: AGG FG'C TGG GAG GAG GGT 

v-^o Asp ^^hr Thr S^-r Gl a Glu ?to Ptm Asi\Ths ^A.r Ser Gin Glu Pre 

\ 

AGG TGG GAi; OAG 0>0T ■ 'GG GA :: : A' 'G TGO GGG G7^G CCO 

r Ua 00a Pro I'O'. Aso TlNr To.r Ser ?j-o G:._u Pre. 

0.-0 \ 2 -5 



GGG (PAG l\ 
Pr-a As}s G'AT Z'Yi: 



\ 



CGG G7A: AG\G AGG T I'O :GG GAG 'OAO -OA GGG (AOO i^GO'O GOOO T(00 AGA GAl' 

Pr-' Ov;ep Ays Tnr S-;a: Pr^ OOu Pro A\ i Pvo G..a Gly Sar Thr 

OO'' 2O0 

AOS <AA:: AGG AGG CGA AGG T(A0 AGG /^GO AOT GGG O'VONaOT go^g atg tg 

Tar AcA Ser Pro GO'/ Ser Thr Arj Thr Ar- ^ Arg Wo G'.a lie Ser 

300 ^ 31a 315 \ 32:) 

GAC; Giro GOG gg: AGG OA:0 O-OA GA/^ GTG atg OGA AGA OO0\Ti:G TG'O A.AA 

Gin Gl.n i^A/ Pr-) Tnr Gin GIv GOu 7al lie Pro Tnr GlvNSer Ser Lys 

32 5 30 0 \ 3 35 

GGT AA^ GGT 0;A : lAVO OT^O G A: GCA; G;Ar GTG T-;G AGG AG: AA5^ GOO GTG 

Pro Glu ^Iv Aso G:.n Leu Pro A::_a Ala Leu Trp Thr Ser SeryAla Va:. 

3 50 ^ 



3 4 0 



4 D 



\ 



GT-^ AAA OTG OTG AIG GT.O GGG TT(^ GGG AGG TAT 'lAG CT 0 T ^G aAA GG 
Aea Oly Lea Leu Leu Pea Al s Leu PrD Thr Tyr His Leu Trp Ly\ Arq 
35 5 



3 05 



\ 



TGO GG3 OAG GIG GGT GAG GAO GAG AOG OAG G0:A G lA GGT TOT GTG ^G 
Gys Arj His Leu Ala Glu Asp Asp Thr His Pro Fro Ala Ser Leu Aiq 



37 0 



37 5 



3 30 



'08 



816 



8 64 



9 1 ;:: 



9 60 



1008 



10 5 6 



1104 



lis: 



\ -lOh- 

\ 

Tro G \ :i Va 1 Ser' A La Trp Ala cAa/ Loa Arv^ (..Ay Tar ^iLy G[r 



\ 

^^wwapAca^"'!' ; ;( ;;aaaa-r'r(\ AAt.rn'GAGAA CTGG'r;.:Aa;GA ^ 'Aaa;.g.a:'g(g^ T''^^ ^g; 

\ 

r^TGAAAGGGA TCCGTCTGCT \:ACAGAGATG GATGGATGTT GTC^ATTrAAAr ( A'GTG: A\GA/ 

:.a-T('ATGAGA A/g:" G :A.AAAG ld\CGCCI\CTG 'T^TG'Trjf' f\r r-l'AGC v^aGGA rC^T: ;aA; iraa 

i:7rcCTGP^GT G(.:'i G:XG:AGC TT^\^GrGGAGG GAAGGAGCA'A GTTTTTArG\';' A( 7V:''.-; ^A'TTf 

AGGTGTGAGG TG'I G GGTA.A;\ /A\T(^GTAAG AGGAGi^GTGT GGGGTGAGGA (G'^GGGGGGGi 

,.,p,-.nv-(yp(-7\( - c;;;^^^"^ rC"a"TGA f AA A"t\gCA"A A/GrA/\ GGG TC^ ArAA.AAT(.A\'r AAA/AvAGAXA/ 
AAAAAAA/VAA APJJ\I\A \ 

\ 

\ 
\ 

(2) I N FORMAT KK FOR SEC' NC-A: 



{ i ; SEC'GENGR GHARAGTEF.ISTXCS : 

A) GENGTH: 4 0 6 amin\) acicis 
E I TYPE : amino acid \^ 
■ E } TCiPOLCAGY: linear ^ 



(li' MOEEGULE TYRE: prca:ein 



\ 



(x.11 SECiRENCE REGCRIRT] (EN: SEQ il\N0:2: 

Met Asp Rhe G"ly Reu Ala Leu R*;ai Reu Ala (\ly Reu Reu Gly Reu Reu 

1 G 10 \ 15 

Reu Gl^^ C^in S(!i Reu Gin Val R\as Pre Reu GlA Val Glu Pre Pro Glu 

Pro Val Val A", a Va:. Ala Reu G].y Ala Ser Arg G\ln Reu Thr Cys Arq 

35 '"^0 \ 4 5 

Reu Ala Cys A.^. Asp- Arcj Gly A...a Ser Val ^In TrpVArg GJ.y Reu Asp 

5 0 5 5 60'\^ 

Thr Ser Reu G Lv AA. Va^ Gin Ser Asp Thr Gly Arg sW Va^ Reu Thr 

65 70 75 \ 80 

Val Arg Asn 7^ La Ser Reu Ser Ala Ala GJ.y Thr Arg VaT\ Cys Val Gly 

8 5 00 \^ 05 



Ser Cys GGL y Gly Ar^ Thr Phe Gin His Thr Val Gin Reu i^^.u Val Tyr 
100 105 i\0 

Ala Phe Pro Asp Gin Rej Thr Val Ser Pro Ala Ala Reu Vai\Pro Giy 
1 1 - 1 0 0 12 5 \ 

\ 

\ 



■10" 



Thi ALci Lys 



1 4f 



L^u Ser- Pho Ser I,ei.] Leu Va i 
1 () ) 



f\:^p {]\\: Asp Val Leu Lhe Aiq Va 

IHO IB 



TLi GLu Arq Tro 



r r i. ) L (..^ L 1 .1. y L r 1 r ■ P ro V a i Pro Pro Ala Leu T y : 



Ays Gin Aid Tr; 



Arq Pou Pro Giy Leu J^lu Leu Ser' Hi^ Arq Giui Ala lie 



Pro y.il. Leu 



:iO 



r Q (1. y V.' 



^ro ihr Ge 



r o\ ( ^ i u Pro P r o A s p T ri r- T h r- e r: P r c.:^ G i u i' r r ) 



3 5 



G 4 0 



Pro Asri Thr Thr Ser Pr'o g:\ Ser Pro Asp Thr Thr Ser Pro Giu Ser 
24- \ 25C 

Pro Asp Thr Thr Ser Glr. G^u ^X) Pro Asp Thr Thr Ser Gin Glu Pro 
260 \^ 26o 270 

Pro As]'> Thr Thr Ser Git". 51u Pro Vro Asp Thr Thr Ser Pro Glu Pro 
275 280 \ 285 

\ 

P-o Asp Gys Thr Ser Pro Glu Pro Al!\Pro Gin Gin Giy Ser Thr His 
2 9i 2 95 \ 30 0 

Thr Pr<-) Arcj S(yr Pro Gi\' Ser Thr Arq ThV Ar-q Arq Pro GTu lie Ser 
305 ■ ' " 310 ^ \3:5 320 

Gin ATa GTv Pre Thr Gin Giy Glu Va.! lie p\o Thr Sly Ser Ser Lys 
325 330 \ 335 

Pro Ala Glv Asp Gin Leu Pro A^a Ala Leu Trp )\hr Ser Ser Ala Yal 
34C 345 \ 350 

Leu Giy Leu Leu Leu Le^u Ala Leu Pro Thr Tyr His \.eu Trp Lys Arg 
3 5-5 3 60 

\ 

Gys Arq His Leu Ala GLu Asp Asp Thr Mrs Pro Pro Al.K Ser Leu Arq 
37 0 37 5 38 0 

Leu Leu Pro Gin Val Ser Ala Trp Ala Giy Leu Arg Giy ifk^ Giy Gin 
38 5 3 90 3 95 \ 4 00 



Val Giy lie Ser Pro Ser 
405 



1.NF' R'iXtLON for SKU HJ NO: :3 : 



;A) LENGT!i: 1^39 bris^: fVi i. 'i 
: R) T^:'E"F : rii...:cic : - : vi 
(: R Vi^ AN [n-lPNP: SS : 'Up ^■ 
; ; i ; 'i J^i ;F;. )i, I V : i i r.t -el r 



\ 



::RNA 



\ 

NFATIJI-F: \ 
I A) ^.AMN/^\\;Y: CDS 
■ B) N:)(PA^r.LC\] : 1 . . 1 1^ 



a::]- ^^^T^:)N: seq id NO: 3: 

AT(; (D-\'l ^1 rr (^AD, (AiA AC3;- c\: C3^D CTG GCG GGG 

LeA L<eu D-u Ala Cily Leu Deu G A/ Dei: i,ei.] 



{xi I GDQUFNGI^ 

'1 ^1 TG gg; 



(■""pr; GGr^ oTC^ r'vr 



P-P^. P^-^^. p/Y(-; TGc r'vr r:A ; (;tg ^\g ccc ctg ca(^ gtg gag ccg ccc; gac-^ 

Leu Gly (^In Se: Deu Giu Val Pro Lea (G.n Vai Glu Pra Pro GLu 



CCG GT(: GT'3 GG " GTG 'GC ' 



3 0 



:TG GGG dCG TC3 CCC GAG CTC ACC TG(3 CGC 



Pp.-, Va'" ^'al A.. VaD 7U. i Leu Glv a:iV Ser Aia^ GDn Leu Thr Cyu Arg 

■ ^^rc -C'^ C--- • GAG GGG GCC GG : TC(G ("^sT 3 (::AG TGG GGG GGG CT'G GAG 

^ L-'i a:U Gv:: ASF Arf (^y AD: Ser v\l (A.n T::? Arg Gly Deu Asp 



4 r, 



9 b 



1^14 



192 



c;rv. .:-T 5 OA'- ga;: ac3 cg: ago gtc ct : acc 

:,eu Gl-.- hi'. Va- GJr. :.;er As): Thr :;\/ Ar Ser ^'al Leu Thr 
7) A 

GC GTG ':GC GT3 GGC 
al 
9 5 



Ao: ? 

Tnr 

O ) 

GT; GGG- C^C CC--'. TGG GTG TC.3 GGG GCC GGC , ..^ 

va: Ar:r Asn Al . Ser Deu Sev Ala Al . Gly Thr A\g Val (.ys Gal G^y 



240 



288 



-r]r -eg GGC AC 3 TAG '^AG GAG AC'3 GTG CAG YtC GTT GTG TAl 

e^.;^ -v.; giy --C-j Arg Thr Plie ^:;ia Hra Thr Val GDn D)^u i.eu Val Tyr 
1G3 " AJD 



110 



--r C-C GG : GAG CTG A(G.:: V[3 T^G: CCA GCA GCG GTgVtG GCT 3GT 
r]'^ ;::y,. Vro A-p 31n Leu Thr Val. Ser Pi o Ala Ala Deu 3^1 Pro ..ly 
1^8 ■ :20 12a 



336 



38 4 



GAC 'G--- GhG C-G GCC TGT A^^G :;;CC C7V: AJ^.A GTC AGG CCG GTG\GAC CCC 
^,sp Ar. Glu V.L Ala Cys Thr Ala Hra Dya V.l Thr Pra Val Pra 
1 AD 1 -^^ 



14 0 



/^.C G^O CTC T('3 TTC T-g: CT3 GTC GTG Gi3'3 G(-C GAG GAA CTG GAG\GGG 
z^cp Ai^a Leu Ser Phe S^-r Deu Deu Val Gly G' y Gin Glu Deu Glu (^i. y 
\43 



480 



^,^1; t..: L \:\ o Glu Vai (JLri Gju i; 



L^'i. Ar ■] v>j i I'M A ; u Ar ^3 A r 



(.A.y Thr; 
1 



Pro v\i. Pro Pro Aid Pt-ii Tp-' f^ys 
2 00 



AlP.; :pAG pr/^'P (:P.P: T^FG GAC. '^^TG AG 



/\rq P(-u iio 
PIG 



I] Gli: ovii 

2 n.^ 



Hi s Ar q G ^ri A i ^ I .1 --^ ! t : 



GAG AGG CCG AGG TGP CCG GAG\GGT 



M'_-0 M'- 



Sor Pro;) G Aj ^:ro Pr ) p i'nr G:u- 



orv- OAG AiA"^ AGr TG: GG3 GAP A'Pfv GG : GP.G A:G AGG TGG GAG GAG o{.o 
p.-o Asp :\nr Thr Ser Pr: G] J Ser Tr > Aop Trir Thr Per- GLn Giu Pro 



' P H 



GGG c;ag a:c A'- t:: cgg gag g:t gg x ga 

Fro hsp Grir Tor S-rr Pre- Glu F 
2 . ) J 



AAG ag: g:g ggg gag cgg 

Pr -G-^^op Lvs Tor S-or Frj Glu Pro 

2oF \ 21-^ 



\ I A 

V 



GGG GGG GAG G;\ . 
ATa Pre. Gin Gl.n 
2 7 3 



t;:g AAA GAG A:2 GGC, A(P3 h'GZ G FA GGP TGG AGP 
Soi- Thr Hi- Tor ProV\r:^ Ser Pr;) Glp Sei~ Th];- 



/\GG AGT G( 



GAG ATC t::g ( 



:g Thr Ar A t: g Pi ■ Glu 



2 90 



:AG GGT i:G-.\ CC2 AA^ FAG GGA GAA 
Lh- 5F-r C^ln Ala PA\'V'r::' Tnr Fiti Giy Giu 



(;TG ATG FFA AGA GG^^ T;oG TF'G ai^^ zc 
F^aT Lie Pro Tar GF 



T (i:F --G^r gaX f-A(; gfg cgg gci 



er Par Lvo Pro Ala ■liy Asp^Fn Leu Pro. Aia 



^i: 



32 D 



|-^-T ---G TGG A'-C PC.r AG'V GCG GTG GGG GGA 'ITG GTG FTo'^CTF GGG TT F 
■Via Lpu Tro Thr Sor Ser Ala \'al Leu Glv Feu Leu ieu ^^'^ ^^'^ 



\ 33 5 



FFG AGG TAT CG-.G G'A: FC 
Pro Thr Tyr H:s Lo' 

2 ^; 0 



. GG A7G\ !2G : T(-G GGG GAG TAG (A'T G/F2\GA2 G2F: 
]-2:p :,^.s A.1 J Gys Aru Hia A( u Aha Gru \so Asp 



AGG GAP (A'A GGA C; :T TGT .AA2 TG^G GTT TT ^ GG : GAG 
Thr His lAo I ro /ii.a Ser Leu Arj L-u Fe i Eu:o n 

^:rr; ::,P0 



3!FD \ 

GTG T(FF GGgVpcpF 

^Fii So^r Aia 'Trp 
a 65 



GGT ggg TTA GsGZ G : ^ AGG AFF GAG GFC lA; 2 AT 2 A. ;G GGG TGG 

rhr --Ly G.n Vol Giy IFo S':r ;A:o Sor 
2 75 -3 00 



Aia Giy Lou A.rq G 1 y 

27 0 



TGAGTGGGGA G.^GTTT2 2GG CTGTGAAAGG .AAA;.TAGGTT G 2AC AIGTT 2 AAGTTGAGAA 
GTGGTGAGGG GmAA<22F GGG TGGGATTFTA GTGAAAGTGA TGGGTGTGTT GAGAGAGATG 



n. 6 



8 64 



960 

10 0 3 

105 6 

1104 

114 6 

1 2 r; 6 
1 A h b 



- 1 1 1> 



(-AT;■.;'^i' C'TGATTCjCCT r:TTTGGAGAA CK ^TCAT'."V\GA AAf^G^ 



AAAGGTC^ GTMAATGAA AAAAAi\AAAA 



INr^OKMATlON -G^'OH SEQ ID NO : 4 : 

(]) SEOGRNfCF: GHARACTERISTICS : 

(A) LENGTH: 3B2 ammo acid^ 
(3) TYPE: ami no acid 
(G) TOPOLOGY: lin€?ar 



O L E G G A E T Y P E : o r o t" f ^ i n 



— ^ 



Met Asp Phe 

Leu CGi y (^In 

Pro ^'al '/al 
3 5 

Leu Ala '^ys 

P 0 

Thr G.er Leu 
65 

Val Arg Asn 
Ser 'Pys Gly 



Ala Phe Pro 
115 

Asp Pro Glu 
130 

Asn Ala Eeu 
14 5 



I^EQL: 

G 1 o 



EN^PE P'ESGRIPTION : SEQ ID 



Ser 
P 



Leu Ala- Leu Leu Leu Ala 

5 10 

Leu Giln '.^al Lys Pro Leu 

2 5 



NO: 4 : 

Gly Leu 



Leu Gly Lou Lea 
15 



Ala Val Ala Leu Gly Ala Ser 
4 0 



Gin Val Glu Fro Pro Glu 
3 0 

Arg Gin Leu Ihr Gys Arg 
45 



Ala Asu 



Glv Ala 



Ala 



Gly 
IOC 



oer 
&5 

Ai-g 



hrc Gly Ala Ser \Aal 
5 5 

Val 31n Ser Asp Thr 
7 0 

Leu Ser A:La Ala Gly 

Thr Phe Gin His Thr 

105 



Gin Trp 
60 

Gly Arg 
7 5 



Arg (Ply Leu Asp 



Ser \Lil Leu Thr 

8 0 



Thr Arg Val Gys Val Gly 
95 

\^al Gin Leu Leu Val Tyr 
1 1. 0 



Asp Gin 



Leu Thr Val Ser Pro hla Ala 
12 0 



Val Ala 



Ser P'he 



Gys Thr Ala His Lys 
135 

Ser Leu Leu Val Gly 
1 5 0 



Val Thr 
140 

(jly Gin 
155 



Ala Gin Ala Leu PG y Pro Glu Val Gin Glu Glu Glu 
105 IPO 



Leu Vai pro Gly 
125 

Pro Val Asf) Pro 



Glu Leu Glu Gly 
160 

Glu :PLu Pro Gin 
17 5 



Glv Asp Glu Asp Val Leu Phe Arg Val Thr 
130 185 



Plu Arg Trp Arg Leu Pro 
190 




M- : ■ r C) 



Asp 7hr- Tht Ser F'lO Giu Ser Pro Asf) 
24 5 



P,n Asp Tnr '/iir S^^r i'^ro Clu ?ru Pro Asp Pys ^Air o--. Pr^^^ P 1 o 
260 -P- ^ 

;Aa ^^-(^ Pin '"^In PP^^ Per Thr Pis Thr Pro Arg Per Pro GLy Per PPt 
A7P ^ ;^B0 2BP 

... TPr Pro Ar:; -ro C-lu Tlo Per 'iPl n Ala Gly Pro TPr Gin Gly (P.o 

y^,. He Pro Thr Gly Per Per Pys Pra Ala Gly Asp Gin Peu Pro Ala 

302 ■ ^ ^ ' 310 ' 315 

Ala Peu Trp Thr Per Per Ala 7:^ Peu Gly Peu Peu Peu Peu Ala Peu 

\ ^ Pz5 335, 3^^5 

* Pro Thr Tyr His Leu Iro Lys Arg Gys Arg Krs Leu Ala Giu Asp Asp 
34 0 ^ 34 5 '2 35 0 

Thr His Pro Pro APa Per- Peu Arg Peu Leu Pro ■Gin Vai Per Ala Trp 
35 r 3P0 3 65 

A] a Gly Leu Arg Gl.y Thr G.y Gin VaP Gly lie Sex Pro Per 

37 0 " 38 0 2 



(2) INFORMATPOU FPP. SE(j IP' NP : 5 : 

(i) SEQUENCL CPPAPA^GPSP.! P TIGS : 

;A) PENOGH: 1721 tase parrs 
(BJ TYF-P: nucleic acid 
I iP ) ;3 T F AN C' E [ 'N E P 3 : ■:! c-ufc. I e 
;D) I^OPGLC'GV : ;..iriear 

(ii ; MP>LEGGPL TYPE: oPUA 



(ix 1 FEATURE: 

(A) MAHE'KE^:-: GDP 

03) LOCATION : 4 . . li:38 



(XI) 



3ECUENGE oESGPIPTION: SEQ ID NO : 5 : 



AGO ATG GAT CGG GGP' CTG 5CG GTC CTG CTG GCG GGG GTT CTG GGG CTG 
MeP Asp Arg Gly Leu Ala Peu Leu Leu Ala Gly Leu Leu 1 \ i.eu 
A ' " 1 0 



4 8 



;iri l-'r ... Gly Cys C\y C;.lr. L<vM.i lU. n Vd 1. 



^ L r i V d I 



"IT pyy: !(.}(■; r(;r'^ CTG ^^iiAC '"^i C C CG (.-AC f'C C; la,;;.- yr:: yyi;: y'\'i\ ■ 7\: ; 
amj Thr Gy:: Aiq Lou Gy^: Aid Asp At q 1 y Aia 'iiii Vd'. ALn 

M ' ■■ ^ ^ L5 f)0 



GAC 7\'"'C^ AGG GTC; C-GC 



A..:; :^AG 'YCi.^ c.;ag tyfG-; (;c; 



A::^p Thi Ger\ AfdU Ciiy A A^i v,; [ (..yj n S</i Asp A! 



\GC. G 



ACC GTG CGC CCC TCG GAG T'CA; GGG GCG G(A:^ 7GA:^ rGT 



Lei. Thr 1 Arq Asn G.id 



A(dU Gei l\ 



(.1 t \ .1 ci 



rniv ^n:r Arr] 



GTG GGG GT(- G(A: GCG TGC G(^(^ \.;GG GGG AGC GTG GAG GAG AC:G (^TG GGG 
^'dl Gvs Ga . G:v ;:er Gys GA/ (r.^v Arg Thr I'he Gin His Gh.r ^al Arq 



. 0 



A ) 



(GPG GTT {^T{- TAG GG : TYG GGG GI-^-GyZhG GGG AGG ATG TGG GGG GGA GGG 

Per- ycu ^^a- Tvr Al i The ?:;<.:> hry'\jlri Geu Thr 11^ Ser Pr-o Aia Aia 

iA) 1 2b 

GGG GGG GCT GGG Gh-l (GGZ GhG C^TG G(A^,^ T(^T AGG GGA GAG /Wv (^TG AGG 

Pen ^AiL -r. Gr: Asr* i'ro ^.-.. i ''.G. A.l. a\C\- 'Gnr AL:. Pis Ays Vai Thr 

A3' " ' i:->'' \, ^-4:' 

GGT (;TG GA<' GG*' /iA T iGii A:A: /^GG TTi <^T'- " '-TG (A:;G (5AG GAG 

.i As:. .isii .ii :i Lfs.i Gnr ?ri- G.:-i\Aej Leu Aeu Ciiy Asp Gin 



Ax.) Gi.J 



\ 15- 
\ 



GA;^ vGA:; ^A ; G-o.] GCG gag GG T GT^: GGG 

Gill iou Gls :Uy Aia Gin Al. fi G-..I Gl'/ 

160 i65 

GAG ^a:^ GG-': :g\ ; :^a . gac; g/a; ga.: i;TG 

Giu G-J ?r.j ^il'l '.Aiu '.Asa Asp Viil 
i 3 ■■') 

TGG GGG iT ; GG ^ 7\G : AFC^ GvGV .A : : T-TT 

Tro Art; Lei Pro Th :: Geu AAi Tar Pr ;> 



G''G (A^i GT^; ^^AG GAG GAS GAi;; 
■^ro GiV Va Gl .i '^iu Giu Gi a 



7D\ 



175 



19- 



21)0 



GTG tt: Kg ] gt ^ aga gag zgg 

Goa Phe | Va Ghr 3iu Ar ^ 

irG) 'v 190 

GGT GT3 Gg\x3 TTG TAG TGG 

'/ar ..eu Pr ) A^l i Go a Tyr Gys 

\ y--)G 



J GZG AG-; AT^ AG^ GTG : TP :^ ^ : TT'^ AGO GTG AO: GAA,GiC GAG GGG 



GAG _ 

Gin ALa Thr Me-: Ai j Geu Pro OLy L--..1 ALa Geu Se- His 'Arg Gin Aia 

213 2 10 22 D 

AGG ZGG GT: GTG GAG AGG GGG A:Z TIG AA^ GAG GZZ GGZ GA^ AGG AGG 

11- Pra Val Ge:.i His Gly Pea) Tnr Ser Arg Oiu Pro Pra Asp\Thr Thr 

2Z; 23 J 2:= 3 



38 4 



431 



4 80 



52 8 



57 6 



62 4 



TGG GGG GAA GG 7 GC;0 OC 7 G73 AG 7 T77 GGG 7AG AG 7 AGG GGG GAG GAG 
Ger Pro Giu Fro Arq Ala Ala Thr Ser Pro 71u Thr Thr Pro Gir\, Gin 

aao 24 5 2 50 GAA3 



-11.^- 



:;:y :^-r Thr KiS r' Pro Arq I'rc 



- - ; : j 1.1 : i ^, .:r'r ( n A ! a A 1 y :A T'nr * A i; i A y 



MiA fX.A' AAA A(:;T AAA ^A\A rA\..; rrv^ yr-(.; yry '"Y^^ TAA 
:.vs Pio 7hr a;v Ayp ALr: !A.ni T rr^ Ala AA:.i i.^.-u 7lp 



A(y^ Aiyr y(;(^ ATA ATA AAA A^A CA^A C'VC CTG lA'^T TTC^ rfc /vA:^ TAA ^ T'y ' 
S,,r yer Ala Val Leu CAy Li-i>. Leu Leu Leu Ala Leu L:r o Tiir Tyr- H i ^■- 
:A.J^ T" 0 ' ■■'>J 

C-rc TAC^ AAA CAT TAA AAA (7. A A^A ACT AAA AAA (.:;C;C AAA (.^AA (AA\ 'A.T^ 

Tr-p L^^s Arq C\^- hra i-:.s I ^ a Aid Alu Asp Gly Aia IIis Pr^e Pre^ 

,yO ' 325 ' -30 ^-^^^ 

(-yy TAT A\"'A AAT A'TC AAA ATA T ^'C A(^C CTA lAAVAACAAAvA ATAAATTAAA 

A.Ai Sor Le'U Ser 5;(:-r (Lin Pro PLe Pi Leu 



g(aaaa:^:aa:; at'ATat:aaa a:T'Apaat::: aaaaaaptti^ GTAAATcriAA tta^stgsat 

C7.A3AA3TAA ASAAATAAAA AAAATAAT ^ ryrAACAC-^T T AAA AATAGT 5, ^TCTAATAAAA 
Ai^TAAA/VAA ATTAAAAAA3 A3AAGTA3A^ AGAAC :TATA GTCAAAGGTA CTTG3GAGGC 
TGAGGGAGGA GAATGGG3TG AAC'AATG ^AG GCGGAXTTG CAGTGATGTG AGATXGGCC 
ACTACACTCC agtctga:.gg AAAGAGA^AT ACTGC3T:TT AAAAAAAAAA AAAAAAAAAA 
.A-VA 



INF'ORMATITN FAR SEC IP NT : c : 

(ij te:ijekte :hafaa'te;f itti :s : 

(A' LENGTH: 5 aiiln:' acids 
( E I TYPE : aniir.o a sid 
[In TOPOLCGY: linear 

(11) MALECULE TYPE: prctein 



lei) 



IP 



.AA) '34 5 

CCCCTTCAAP; CTG;AG/Aa:TC; GTAGi:;GC;GAT. ACCTGCCTGC CATTATATTC AAAGTAATCA :ilb 

\ CTCT{A^TCA<:: AGAGAGAiTAC GGAGATTTA^ /A^TCiCGTCCT TT<AAvAi^GGC TCATCAGAAA 1178 

CTCAAAAG.V. (^^T^ATATTT TGT ATAT TT: A.AA:GTGA.X TGG;AAAXCG CGCGCCGCTC 12T8 

GAGT(^ACCG:: TGAGT-ATT(^ gag A^AP.GGA /.A^'AAAITAT tA:ATATATT GATTGATGTG 1298 

TCATATGTG:: G rA.A\AT^GC(5 TA:AAA':GAG : TAIGGAATA^ CGACGTTCTGG GGGGTGC'PAT 13P8 

gaggaggta: tgag<aaa:tg g : a/^a rA,A;.G (a^ggaaaaag gapa^^^aaai gaaagtt^tg 141p 



1 4T A 
15 38 
15 98 
1 6 !) 8 
17 18 



U::r)i.lF:NC:': L^I'UU^RI TTTON : i::; N():f): 



. I. Prr: i;.iy 



:-^ys Ai-..! Leu A^o Cys Ala Asp Arq Aly Ala Thr' Va 1 Gin Trf A:. ] 

yt_.li y..^Q '[^jij- Sl'T Xeu Giy Ala Va 1 Giri S^-r Asp A G-j ^..Gl.y .ai^j G^^r- 

■70 '"^^ ■■-^ 

l^f.;!.] T[ir Val Ar-q Asn Ala Si^r Gaii Sat' Ala Ala flly Ghi- /\rq V... 

o5 90 '^^^ 

Val g:.v Ser Cys Gly Gly Arq Thr Phe C^ia Fiis Thr' Val Ara Gea 

i;iO 105 110 



. V 

\ ] 



yeu Val Tyr Ala Phe Pre Asp Gin Leu Thr lie Ser Pro Ala / 



Ala Lcaj 



11! 



12 0-- 



Pro Gly Asp Pro Gla Val Ala Cys Thr Ala His Lys '^al Thr Pro 



.30 



.35 



1 4 0 



Va_^ / 
1 4 b 



isp Pro Aso Ala Leu Ser Phe Ser Leu heu Leu G:^y Asp Gin Glu 



150 



160 



Leu C^lu Gly Ala Gin Ala Leu Glw Pro Glu Val Glu Glu C^lu Glu Glu 



165 



170 



3IU Pro Gin Glu Glu Glu Asp Val Leu Phe Arg Val Thr (^lu Arg Trp 



18 0 



18 5 



190 



Arq Geu Pr~ Thr Leu Ala Thr Pro Val Leu Pro Ala Leu Tyr Cys Gin 

195 200 205 

Ala Thr Me-t Arg Leu Pro Gl\^ Leu Glu Leu Ser His Arg 31n Ala lie 

210 " 215 220 



Pro Val Lf!u His Gly Pro Thr 
■??5 2 3^1 



Arq Glu Pro Pro Asp Thr Thr Ser 
2 35 24 0 



-ro Glu Pr-o Arg 



Ala Ala Thr Ser Pro Glu Thr Thr Pro Gin Gin Gly 



24 5 



2 50 



rhr Has Ser Pro Ar :j Ser Pro (.Uy Ser Thr Arg Thr Cys Arg Pro 



2 60 



265 



' 0 



Glu 



lie Ser Gin Ala Gly Pro Thr Gin Gly Glu Val Pie Pro Thr Gly 



275 



28 0 



So- Lvs Pro Thr Gly Asp Gin Leu Pro Ala Ala Leu Trp Thr Ser 
2 90 ' ' 2 95 300 



■ NFOR'^IATIi )N fx: .\EQ ID NO : 7 : 

;Aj :.A:rJAAl: \ base pa:rs 

(B) TYiA': riur^eic acid 

(Ci ;;r:R7-.:JPRL>t;iSS: smqie 

( L)) T:" P: ./)3Y : vrnknown 



(>:i] SEC'UE>]:-R PPS PM PTt OK : SEQ ID NO : V : 



OTOTACTGOO 7.GG;o 'A' ' 7 



(V i?) INFORMAOION R SR'. ID N0\8: 



{i; RECr-EN--E v^R AF.A. :TERI G T TCS : 
\ \ I (A) PEN ■Til : : 9 bas- pa^irs 



^ 1 



; ]: ) E I'E E : ri\... • Leia .i^aidN 
(f o ;r: FANIEPRESS : :-ingl^^ 
(: ) T I !jIGV: un}:raH/n 

(xii GEoPEP 'E ;:ES(A- IPTION: SEQ I't^ NO : 8 

agcctgg(:^a3 R.TGG' GvA'r:; \^ 

(2) INEORMAGE'GN E 'R SE^.: IP NG : 9 : 

(i) SE.'UEtXNv GHARACTERIGTIGS: 
REN -TP : ..0 b^^s-r p^irs 
( F ■■ I'RPi:. : ria .-lei :1 
{■o G FI/'NIREFNESS : aln^le 
( 0 ) TF)I ' >10 3Y : unkr. jwn 

(xi:- SEvJERA-: F'ESGFIPTION: SEQ ID NO : 9 

GCCACGATGA -^^cz :'V '^G 

[2] INEOF.MA'FKjP lE'r. SE-J ID NG:10: 

( i ) SE JUENGE GHAF ACTERi:: TIGS : 
: ?,) LEP'XTH: rO base pairs 
3) TY; E : na :leic dCid 
:r ST:-R.IP:ERNESS : mqle 
P^ TO- jRC'GY : uakn^jwri 




I. Nr'Oi<MAT 1 ON ^'W i i ' N^- : : 

(A) L.RNC-n'J -i : -'2 base\ pci.i rs 

{ B ) T': :"'E : CLu:: lei c aoicl 

[C) S , l-lANjEnilESS : - li^qLe 

: i.M 'I ?( ^ )GY : I me r 



(:■:■; RKQUEK 'E . :AAR:-\I PT iC N : SE^ ID NO : 1 1 : 

:;;AAGCTTCC ACCANA:-NA^T '^CGCACrGGC GC 



[2] INFORMATION T. 1- SE/ I [j M:i2: 

(i) SEOGEi; Nv Oi-lA]G\GTERIGTICS: 
( A ' I.E[0:': H : : 6 ha:i pairs 
{ h TGI E : rn..' : Lei c ;:cid 
((2 ' G :M-2-222E0NESS : ; ingle 
\ ( 2 I '0 'Rv -ROGY : lin-;- ;ir 

y 

, (XI) GERGEi:^-^: : ESiGvIPTI' N: SEQ ID NO: 12 

GGGAGTAGTG "iR:G(- ;GG' -rG 'AGC^A^l 



(2) INFORMATIOR R- G- SE'J ID N<>:12: 

( 1 ) SEOGEI :■ .'HARl.GTERI GT lOS : 
(A) REN ;iH: 2^' ba^:•^ pairs 
(R; T"::'EE: nue^^eic .-iCid 
(o;, R':FANDE:iNESS : /;in:[le 
(ji T-'EoNCiGiG iirif ^r 



(xr . SE-UEN::E RESA^IPTI-N: SEQ ID NO: 13 

GGACTAGGG(3 itt-g:g-: -AG g:g2tg.; 



(2) INE(2RMAi:i0N R2 R SE-j ID N2):14: 

( i) SE.UEN2E :HAPAGTER:GTIGS: 
iG2: :;G2:':'H.: R amixo acids 
I 2 ) i ll 2. : an ino aeid 

::g gtf/rjdeljness : 

;D) lOE-l'LO'GY: linear 




i ; ;jW^Nr;<: CHAKA'/^TEFTSTTC^-^ : 
(A) [.E>]GTH: b cmn.no ac-ids 
i ) -PK : ami no ^ic i d 
iCA r A-A^NDEDNESS: 
; n) ■ ■ ■AEOGV : linear 



(ix) FP.ATIJ]- F : 

A' !;;-'.ME, KEY : P.ec^ion 
B ' .. . fa: ICA] : 2 

L)! ( rniA- AA^OMA\TiOK): /pr'odu.d. - "OTHER" 
/ Label= ^■ar'i.a;-... e 
/note= ">:da ■ ■ an L€ u" 

(in) FFAiFJV : : 

A' F.^-.AE FEE: P.(ajion 

E . : : FAi Adi: ;■ 

■E' ' illEi- IIIEJi-.IlATAiN: /pEoduct= "CTHER" 
/lab(5i- -'^ ci a-.:.e 
/note= "EE: a i^S] r :Aa" 

(in) EEATUr La 

A: FAI1E/EEF: E-^^icn. 
■ hi FiAATA:'!!: 

. [n 1!iEL I'IF'FI-.MAld-i'N: /'product= "OTHER" 
/label- ^^a -i -d.' -a 
/nota= ":id i - Tar SFa"" 

(Fx) EEATUEE : 

7.1 FA;4EA\EF: Eagior. 

■.B) AF:A'r:^)d: : 

:[!) ^.'^HE:• IIIEOEMATFAN: /product^ "OTHER" 
'labal= -'arFM-Ao 
^note- "Ec:a Pn-" S-r" 



xi! SiA^UEd :E FEn:Fi?FIOn: SEQ IE N0:15: 

Giy X \ci :<A : X.ia :<aa ^eu 
1 " ^> 



1 INEORMA'IKAI EiA-: EEC' 1 Mf:16: 

(i) SE'.'UEd ^E ^lArA.C TERIETICS : 
(A) Li'LKi-TF : (■ 3:Tiin-: acids 
(r) TYE'E: a"i:..n-: acid 
A") S IFAdFFOEESE : 
(E) TFPiEFEY: linear 



• 



1 Asr^ Vr:- U:u 



MAT ; ( AJ Kn[< ^lA,)'- 1 A N( ; : 1 ^■ : 

S bX) IJ E N C E H A R A C T^i: R I S T I C S : 

(A) EENGTFi: 5 amino acids 

(B) TYPE: din mo ^cid 

(C) STRANDEONESS ^ 

; A) AOPOEOGY: 1 irrt^ar 



SEQUENCE OESCRTPTTON: SEQ IE NO:!'/ 
Asp Thr Ser' Ecu 



